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⇒ F ′′(yk), F ′′(y) < 0
() k, 
 < N ⇒ x := ek − e, xT [H(x)]x < 0
() 
 < N, k = N ⇒ x := e, xT [H(x)]x < 0




⇒ F ′′(yk) < 0
() k < N ⇒ x := ek − 1N∗
∑N−1
i=1,i=k ei,
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 #       x : I → Λ 	
    I    Λ       
  t ∈ I

   x(t)     A(·, t)
    ε > 0     (x∗, t∗) ∈ Λ × I 	 x∗ = x(t∗) 
‖(x∗, t∗) − (x(t), t)‖ ≤ ε x∗      A(·, t∗)
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 q(t) ∈ (y∗∗, y∗∗)6 "  t ∈ I
  2 %  % 
  " 	 6   
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 

λ = k/N 6 %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 
λ ∈ [0, 1]      I     t ∈ I   q(t) ∈ Ĩ(λ) =
(q−(λ), q−(λ)) 	
q−(λ) = λy∗ + (1 − λ)y∗∗ q+(λ) = λy∗∗ + (1 − λ)y∗ , (11)
             
     x(t) = x(q(t)) = (y1(q), y2(q), · · · ) 
  q 
   y−λ (q), y
+
λ (q), μλ(q) 	    Ĩ(λ) 
 
q−(λ) = λy∗ + (1 − λ)y∗∗ q+(λ) = λy∗∗ + (1 − λ)y∗ (1B)
yi(q) =
{






 	   $
q = λy+λ (q) + (1 − λ)y−λ (q) ∀q ∈ Ĩλ (1)
μλ(q) = F
′(y+λ (q)) = F
′(y−λ (q)) ∀i (B)
y−λ (q−(λ)) = y∗∗ y
+
λ (q−(λ)) = y
∗ (B)
y−λ (q+(λ)) = y∗ y
+
λ (q+(λ)) = y
∗∗ (B)






 y−λ (q), y
+
λ (q), μλ(q)
%  "	9 (1) (B)6 




 " 2  / λ ∈ {0; 1} 5 
     
λ = 0 : I0 = (y∗∗, y∗) y−0 (q) = q μ0(q) = F
′(q) , (B+)
λ = 1 : I1 = (y
∗, y∗∗) y+1 (q) = q μ1(q) = F
′(q) . (B)
(  )  λ ∈ (0, 1) % 9 
	  "	
 













gλ|[μ∗,μ∗] := λg1 + (1 − λ)g0. (BB)
 q ∈ Ĩ(λ)  	  " μλ  9

gλ(μλ(q)) = q. (B,)
>  
  
 "  / 0 ≤ μ′1, μ′2 ≤ c0 
 "
g′0 ≥ c1 :=
1
c0
g′1 ≥ c1 > 0 (B<)











0 ≤ μ′λ|Iλ ≤ c0 . (,)
% % 9
 y−λ , y
+





y−λ (q) := μ
−1




1 (μλ(q)) = g1(μλ(q)) , (,)
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 μλ(q), μλ+δ(q) 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δ → 0 7  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 μλ+δ  
     μλ(q1) = μλ+δ(q2)
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 δ
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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%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 	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 %   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  	   μλ  μλ+δ δ > 0     q ∈ Ĩλ ∪ Ĩλ+δ

d(μλ, μλ+δ, q) =
⎧⎪⎪⎪⎨
⎪⎪⎪⎩
μλ(q) − μλ+δ(q) q ∈ Ĩλ ∩ Ĩλ+δ
μ∗ − μ∗  Ĩλ ∩ Ĩλ+δ = ∅
μλ(q) − μ∗  q ∈ Ĩλ\Ĩλ+δ  Ĩλ ∩ Ĩλ+δ = ∅
μ∗ − μλ+δ(q)  q ∈ Ĩλ+δ\Ĩλ  Ĩλ ∩ Ĩλ+δ = ∅
, (,+)
 	       	   
d(μλ, μλ+δ) = max
q∈Ĩλ
d(μλ, μλ+δ, q) . (,)
  " Ĩλ ∩ Ĩλ+δ = ∅  
max
q∈Iλ∩Iλ+δ
d(μλ, μλ+δ, q) ≥ max
q∈Iλ\Iλ+δ
d(μλ, μλ+δ, q) . (,1)
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    	 "    
     

     2 J	  %  	2 
6   2 
H	






 %   
  
   	 
6   % 22
  "  2 
 q(t) 	
   	
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 q+(λ) = q(t∗)  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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q(t) > q+(λ)    
 H	    2 
 " 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  
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"  2 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 λ  
 α 2 
 β 2 7	 %        
2 

      	 
 " q(t)  
  
 
  q+(λ) 
  	2 
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  α 2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   β 2 




/ λ(t∗ + ε) = λ(t∗) + 1/N " ε  
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	   "  λ = k/N ∈ [0, 1] 
q+(λ) ∈ Ĩλ ∩ Ĩλ+ 1
N

       	   2 
7    	 
 
   	 "  
	  %  
	 
 % "   2 λ(t)  
 2

 "  "	
 

q(t), q̇(t), t ∈ I = [t0, t1] 
   λ(t0)    
   t0
( ) ?H	   " %  




(  )  q(t) ∈ Ĩλ(t)  ˙q(t) = 06  " 





(   ) λ < 1, q(t∗) = q+(λ) 
 q̇(t∗) > 06 
 λ  
  1/N    t∗ 7

   .  
 ε > 0   "  t > t∗, |t− t∗| < ε  
λ(t) = λ(t∗) + 1/N 
( ) λ > 0, q(t∗) = q−(λ) 
 q̇(t∗) < 06 
 λ   1/N    t∗ 7

   .  
 ε > 0   "  t > t∗, |t− t∗| < ε  
λ(t) = λ(t∗) − 1/N 
7  %         " 
 λ 9
 
    x(t) 
 
 
  q(t) 
 λ(t) :' 
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
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 
 )    ε > 0    δ∗ > 0
    0 < δ < δ∗  λ ∈ [0, 1]  
d(μλ, μλ+δ) ≤ ε . (,B)
"   	6  δ∗    
	6   "  0 < δ ≤ δ∗ % 

	
 Iλ ∩ Iλ+δ = ∅ ! 	L  	
   




0 ≤ d(μλ, μλ+δ, q) = μλ(q) − μλ+δ(q) (,,)






≤ c0δ 	  (,) . (,)
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% " 2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	
N → ∞      2  
( ) ?H	   " %  
 / λ(0) ∈ [0, 1] 





0 q(t) ∈ Iλ(t)  ˙q(t) = 0
˙q(t) q = q+(λ), ˙q(t) > 0 
 λ < 1
˙q(t) q = q−(λ), ˙q(t) < 0 
 λ > 0
(<)
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 & q(t) ∈
C2([t0, t1])      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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     λ0 ∈ Q∩[0, 1]
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     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 = 1, 2, . . .  N > N+1     
λ0 = K/N       	  N 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 λ(t)  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 N  
 λ(t) 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   N
 > 0 
max
[t0,t1]
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 "   






    	          " 
   2
 





 %  	   %





• 2  %  
 2  (q = 1)
•  %   "  (q = 0.5)
• 
 "	  "   (q = 0)
• "      "   (q = 0.5)
•    
 "	  (q = 0)
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 2 q(t) : [t0, t1] → [0, 1]
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   
 2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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